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1.  Introduction 

Pimentel  Ucmee  and  Malavolta  (1949)  indicated  a  procedure  for  gradu¬ 
ating  experimental  data  by  fcitscherlieh's  equation  according  to  the  method 
of  least  squares,  which  ie  equivalent,  in  the  case  of  interest  here,  to  the 
method  of  :  \utlmua  likelihood.  Unhappily,  however,  the  procedure  wee  quite 
laborious. 

Now,  however,  we  are  presenting  a  series  of  six  teblss  of  functions 
which  permit  rapid  and  precise  graduation. 

2.  The  Polynomials  Tabulated 

Let  ua  consider  the  ceae  of  ea  experiment  with  replication  and  four 
treatment#  with  the  levele  q,  2q,  3q,  and  4q  of  fertiliser  or  manure.  V.’e 
prefer  to  take  this  cate  ea  a  basic  example  because  the  number  of  treatments 
ie  not  excessive  and  leads  to  an  enalyeia  of  variance  with  two  degrees  of 
freedom  for  regression  as  rapraaented  by  Kitscherlich**  lew  (Flsentel  Coaoe 
(,1950a/  and  (1950b)). 


The  equation  te  be  solved  i»,  then 


CJi  n  UO~c  xi  j 

os^lCT0  xi  utjlO-0  xi  aj^IO”2*  *i  ! 

•.yi  io~  ~  *i  no-*  *i  aict2c  xi 


•  0 


where  *t"  0,  x2"  <1#  *3"  2q,  *4“  >l>  *5“  ^  ■«*  71»  72#  73#  >4  -eftd  75 

represent  the  yield*  obtained  with  the  com** ponding  levels  of  x.  We  cen 
end  obtain  the  new  equation 

n  is*-!  | 

IxiTl*1”1  IXi*21-*2 


take  it  -  10~®q 


! ty^*1-1  te1"1  1*21-2 

We  een  divide  the  second  rev  by  s  end  fix  n  -  5.  Alee,  for  simplicity, 
we  take  q  e*  unity,  no  that  *2*1,  *3“!,  J%“3,  *5*4 .  The  deterainent. 


written  oet  in  fall,  will  be  the  following: 

(7l*72*73,74’75)  5  (l*%+a2*J*xk) 

(y2*2*73»3«2y4+4»3y5)  (l+2s*3sa*4s*)  («+2*3*3s5*4n7) 

,  2  3  A  .  9  i  a,  ..  e  1  6  gJ 

(n5^*  iy*  1-H'*  J$>  \^r%~'r*r)  \.i+r*wr+*  *e  JJ 

The  developneet  of  this  deterainent  give*  net 


yjOe  -  3*2  +  3*3  -  ?»*  *  6*5  -  *«*  ♦  13*7  -  3**  -  ,9  -  *10}  ♦ 
y2(-  3  ♦  2*  ♦  3a2  ♦  t3  ♦  I4  -  be5  ♦  3s*  -  Us7  ♦  9**.-  s9  -  s10)  ♦ 

73(1  -  ?«  ♦  6**  *  r5  ♦  3*6  -  3»*  -  *7  -  4s*  ♦  7*9  -  r10)  ♦ 

y4(l  ♦  s  -  9*2  ♦  i*3  -  3s4  ♦  6*5  -  «*  -  s?  -  3s*  -  IN9  ♦  3*10)  ♦ 

75(1  ♦  s  ♦  3«2  -  13s3  ♦  l»4  -  6*5  ♦  9s*  -  3»7  ♦  3**  -  3*9)  -  0 

These  fire  polytteniels,  ere,  however,  divisible  by  (*-l)3,  as  shown  by 
Mefseira  (1930).  Fsrfoming  the  division  we  obtain: 


2 


yi(3a  *  6*2  ♦  12*3  ♦  12*4  ♦  12*5  ♦  4*6  ♦  *7)  ♦ 
ya(-3  -  7n  -  9*2  -  8*3  -  3*4  ♦  4*6  ♦  *?)  + 
y3(l  -  4*  .  9*2  -  13*3  -  13*4  -  9*5  -  4*6  ♦  ,7)  ♦ 
y4(\  ♦  4*  *  3*2  -  8»4  *  9*5  -  7»fc  -  3»7)  * 

75(1  ♦  4*  *  12*2  ♦  12*3  ♦  12*4  ♦  6*>  *  3«6)  “  0 

These  polynomials,  tha  coefficients  of  th*  varies  vdueu  of  y,  turn 
tha  one*  we  mat  tabulate  in  order  to  facilitate  the  solution  of  the 
equation. 

Tba  Talus*  of  a,  which  are  of  interest  for  the  tabulations,  are  those 
running  free  0  to  1,  for,  since 
a  -  IQ-®, 

once  wo  take  q  aa  unity  and  e^C,  it  ia  clear  that  the  following  hold  a 

Tbs  saloulatica  of  tbs  tables  could  not  hare  been  accomplished  with¬ 
out  the  inestimable  assistance  of  the  personnel  and  specialised  equips* at 
of  the  Statistical  Seetlae  of  "Luis  do  Queire*",  kindly  furnished  through 
href.  T.  G.  Hrieger. 


3.  An  lilmstratirs  Two  pis 

In  an  experiment  in  lining  wheat  oondeated  in  l  onta  Orosaa,  Parana, 
by  the  Ministry  of  Agrloultnro,  alakod  line  (oaleiun  hydroxide)  was  applied 
at  levels  of  0,  2,  4.  8  and  t  metric  tons  per  hectare.  A  5  *  5  Latin  square 
wan  need.  The  line  wo  applied  in  1940  and  the  wheat  was  grow  froa  1940 
to  1948  in  the  sane  plate.  The  data  fer  1942  are  aa  shown  below. 

Loral  of  line  0  2  4  6  8 

- - m _ USk _ 4454  14*  1464 
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The  equation  to  be  solved  will  t>s,  than, 


R(«)  -  964  (a)  ♦  13S6  J2  (a)  *  1456  J3  (a)  4  I486  J4  (i)  ♦  U64  Jc  (a?  “  0 

J-,  (a),  J~  (e\  etc.  m  t.h*  tebtiletad  polyncaiala. 

For  s  “  0  the  tables  give 

Jx  («)  “  0,  J2  (a)  -  -3,  J3  (a)  *  (a)  -  (*)  “  1 

Accordingly, 

R  (C)  -  984  x  0  -  1366  x  3  +  1456  x  1  ’  1464  *  1  ♦  H64  x  1  -  250 

For  t  “  1  we  obtain  in  &  ainilar  aar  tr 

S(l)  -  984  x  50  -  1366  x  25  -  1456  v  50  -  1466  x  25  '  1465  x  50  - -22300  * 

Sine i  s(C)  and  R(l}  bar*  opjoaite  signs,  the  root  sought  necessarily  lias 

bat  wo  an  0  and  1.  It  is  mi;  to  that  tha  root  should  ba  cl  osar  to  0  than 
to  1.  Lot  ua,  than,  taka,  for  exanple,  a  “  .4.  be  find,  by  naans  of  tha  tables, 
fi(0.4)  -  V«4  x  3.376  -  1366  x  7.811  -  1458  x  3.312  ♦  1486  x  2.077  ♦ 

1464  x  5.669  «  -  947.120 

Accordingly,  tha  root  is  between  ssro  and  .4,  being  closer  to  saro.  Let 
us  taka,  than,  a  -  .1.  be  obtain,  again  Ira  the  tables, 

S  (.1)  •  0.373  -  US*  x  3.79#  ♦  1458  x  0.496  4  1466  x  1.396  * 

1464  x  1.533  -  U4.940. 

Sicoe  B  .0.1)  is  positive  and  R(0.4)  la  negrtive,  tha  root  will  be  between 
0.1  and  0.4.  Therefore,  let  a  -  0.25*  Than 

R(0.2$)  -  9«4  x  1.372  -  1386  x  5-448  -  1458  x  0.826  *  I486  x  1.9U  * 

1464  x  2.991  ”  -  186.618. 

8a  tha  root  will  be  between  0.1  gad  0.25. 

"1465  should  read  1464 
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IV  fcO  ^ his  point  it  would  have  boon  poooiblo  to  sake  tho  calculation* 
with  only  two  decinals  or  even  with  only  ano. 

Mow  ''Vtot  tho  ro<*  hot  boon  located  within  *  rather  mil  int*.~il,  rse 


eon  rj  to  dotoimino  it  by  noro  precis*  Method*. 

When  t  vorioo  fro*  0.1  to  0.25;  that  is,  when  it  tokos  an  inoronont  of 
0.15,  tho  lncrsonnt  in  K  (s)  is 

U4.%0  -  (-166.618)  -  331.558  —  332. 


W'o  set  up  tho  proportion 


2*15 


332 


x 

U5 


•nd  obtain  x  ■  0.066.  So  wo  take,  *a  *  bettor  sstiasto  of  the  root, 
s  ■  0.1  *  0.066  *  0.166.  The  true  root  will  be  in  tiis  vicinity  of  this  value . 
Lot  uo  take  s  -  0.16.  bo  obtain 


R(0.16)  -  45.130. 

The  root  will  bo,  then,  batvoon  0.16  and  0,25.  a  now  proportion 


0.09  - 
*  4? 

giro*  u  i  *  0.02,  so  s  “  0,16  ♦  0.02  “  0.16.  Wo  find,  however, 

R(o.ia)  -  3.600. 

Therefore,  tho  root  will  bo  between  0.18  and  0.25,  vary  clooo  to  tho 
first  valuoj  tbs  now  porpewtion  indicates  that  tbs  root  will  be  between  0.16 
and  C.ly.  Lot  ua  taka  s  “  0.19;  wo  will  obtain 

&(0.19)  *  -18.032 

The  now  proportion  will  bo 

2*21. 2142 

x  376 


5 


•ox"  0.0017.  1Tju»,  tha  root  oa  ttj.  jro*inat*ly 
a  -  0.10  ♦  0.0017  -  0.1617. 

Wa  taka 

10*2C  ’  0.1617 


au*u  iirl-*  Is 

c  .  S2&LQM7, 
v  2 


0.3703 


1.  Tam  Computation  of  k 
Vh#  valua  of  k  la  (Iran  by  tha  formula 


1  1 


JUL 


i-1 


5 

£  .i-1 


I*!-! 

L.2i-2 


or 


4.D  i  -  4^ 

HJT 


71  (-«-**♦  B*>*i8)*y;2(l-*-s^-*5*a6*s8) 

♦  73  ( l-a3-s5*  a8 )  ♦  y4  ( 1*  a2-*)-*5-*"  *  a0 ) » 
y5(iW-.a7) 


F(s)  m  -  2s  *  2»^  -  *mr  -  aa'  T  ir  -  211  *  4s' 

Thia  Uat  polynosdal  «u  alw  tabula  tad.  Tba  othar  polynomials  whioh 
apjwur  in  (1.1)  art  oaally  oalaolatod,  particularly  if  Barlow's  tablaa  ara 

a  sod. 


_  k  .7 
as*  -  «• 


In  tha  oaaa  of  tba  foregoing  aiaapla  wa  bavs 
P(O.li)  -  3.6606 
F(0.19)  “  3.6439 
•y  interpolation  wa  find 

r(0.1*L7)  *  3.6779 


•e  wa  obtain 


-  9U.  x  0.18764  *  JJB6  x  0.81214 

A  -  1  ♦  1458  x  0.97380  *  I486  x  1.02681  “  1475.8 

3.6779 

*  1464  x  1.03281 

Finally, 


A  (1  ♦  %  *  *  h?  *  »4} 

’>2  *4  **>' 


3.00; 


-  1.2893. 

Thus,  Kitscherlich'a  equation  for  the  cas«  being  studied  ia 
y  -  1475.8  LI  -  lg-^37^*  " 


5.  An  Important  Froperty 

Th«  polyncmials  tabled 

Jx  (■)  -  3*  '  6i2  *  12s3  ♦  12s4  •  12s5  ♦  4*6  •  t7, 

J2  (i)  -  ~  3  -  7s  -  9*2  -  8*3  -  3s4  •  4*u  *  s7, 

J3  (s)  -  1  -  4s  -  9s2  *  13 *3  -  13 s4  -  9s5  -  4s6  *  s7, 

Jj,  (•}  -  1  •  4s  -  3*3  -  8s4  -  9»5  -  7s”  -  3s7, 

Jj  (s)  *  1  *  4s  *  12s2  ♦  12s3  ♦  12s4  •  6*^  ♦  >s^ 

bsv«  the  lnjortant  property  that 

(5.1)  Ji  (s)  ♦  J2  (•)  *  J3  (*)  *  ^4  (»)  "  J5  (»)  “  0. 

This  proparty  allowed  us  to  verify  the  oosputations  in  the  tables  of 
these  ]>olynaalale.  However,  (hie  to  the  ap proxies tions  5-nvolved  In  shoving 
the  tables  to  only  three  deciaale,  there  is,  in  mmm  cases,  a  aaall  uifforer.es 
of  .001  in  the  cheek  by  tbs  identity  (5.1). 
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b.  Table*  of  the  [el/ncaiial* 

The  joljnoadai*  tabulated  are: 

(»}  -  3»  *  6*2  *  12a3  •  12*4  *  12»5  ’  4*afc  »  a7, 

J2  (*)  •  -  3  -  7a  -  9*2  -  8»3  -  3a1*  *  4s6  ♦  a7, 

Jj  <a)  •  1  -  4a  -  9s7  -  13a3  -  13a4  -  9a*  -  4a6  *  a7, 

U)  “  1  -  3*'  -  «*4  -  ?a}  -  7t6  -  3i7, 

Jj  (a;  ■  1  *  4»  ♦  12**"  -  12a3  ♦  12a4  4  t>a*  ♦  3a^ 

1(a)  -  k  -  2a  *  2a5  -  4a3  -  4a3  4  2i6  -  2*7  •  4*6. 


—  ,  — 

31(7.) 

J2 . .’.) 

33(7) 

J1(Z) 

J5(z) 

I’ll) 

~0.00 

0.000 

-3.000 

1.000 

1,000 

1  000 

4.0000  : 

0.01 

0.031 

-3.071 

0.959 

1,040 

1  041  : 

3.0372  | 

0.02 

0.062 

-3.144 

0.916 

1.080 

1.085  j 

3. 96Q8  ; 

0.03 

0.066 

-3,213 

0.872 

1.120 

1,131 

3.94)7  i 

0  04 

0.130 

-3.295 

0  825 

1.160 

1,180  ; 

3.9220 

0.0  3 

0,106 

-3.774 

0.776 

1.200 

1.232 

3.9045 

0.06 

0.204 

-3.454 

0.725 

1,2*39 

1.28G  i 

3.8863  . 

0,07 

0.244 

-3.537 

0.671 

1.279 

1.343 

3-8684  , 

'  0,08 

0.285 

-3.622 

0.615 

1,318 

1.403 

3.3507 

0  uy 

G.325 

-3,700 

0  557 

'  1.357 

:  1.467 

3.8333 

1  0  10 

0.373 

-3.798 

0  j6 

1.396 

i.533 

3,8160 

0.11 

0  <21 

-3.890 

0.432 

1.435 

1.C03 

3.7958  1 

0,12 

0.470 

-3.984 

0.3i  5 

1.473 

1.676 

3.7818 

0.13 

0,522 

-4,081 

0.295 

1.511 

1,753 

3,7649  i 

0.14 

0.576 

-4.179 

0.222 

1548 

1.833 

3,74p0 

0,15 

0.633 

-4.281 

0,146 

1.585 

1.917 

3.7312 

;  o  10 

0,692 

-4.385 

C.067 

1,621 

2.005 

3.7144  : 

1 

:  0.17 

0.754 

-4,492 

-0.01C 

1,657 

2.097 

3,6976 

(|  IK 

(i  nid 

*4,UU  1 

A  Irtl 
•4  .  IVO 

1  <200 

2.193 

3  6R0H 

i  0,19 

0.888 

-4,713 

-0.193 

j  1/726 

:  2.293 

3,0639 

j  0.20 

0,959 

j  -4,829 

-0.288 

,  1,760 

2.397 

3  6468 

:  0.21 

1  034 

:  -4,946 

-o  387 

:  1,702 

2.506 

3,6297 

0  22 

1.113 

,  -5.067 

-0.490 

!  1.824 

2,620 

3,6122 

0,23 

1,195 

-5,191 

-0,597 

i  1,854 

i  2,739 

3,5948 
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J  1 1  i- ) 

J2l?) 

J  3 1  7 ) 

J  4  ( 7. ) 

J5iz> 

1’  ( /  i 

0.24 

1  282 

-3.318 

-0.709 

“1.883 

2 .8i,2 

3.577 1 

0,2  3 

1  372 

-5  448 

-0.820 

1.911 

2.991 

3.5  .,90 

0.2G 

1.407 

-5.581 

-0.948 

1,938 

3.125 

3.5407 

0.27 

1.500 

--J.718 

- 1  075 

1  902 

.3,205 

3.5220 

0.28 

1 .070 

-5.858 

-1  208 

1,986 

3.410 

3.5030 

0.29 

1.779 

-6.001 

-1.347 

2.007 

3.501 

3.483  ) 

0  20 

1.893 

-6.147 

-  1 .49  1 

2.027 

3.718 

3  4030 

0.21 

2.013 

-0.297 

-  ’  041 

2,044 

3.881 

3.4432 

0.22 

2.138 

-G.451 

-1.793 

2.059 

4  051 

3.4222 

0.23 

2.270 

-0.008 

-1.961 

2.072 

4.228 

3.4097 

0.34 

2.407 

-0.708 

-3  132 

2.082 

4  411 

3.2786 

0,35 

2  551 

-f.  933 

-2.509 

2.089 

4,602 

3.3830 

0.35 

2  701 

-7  101 

-2.404 

2.094 

4.890 

3.3  123 

0,37 

2. 859 

-7.272 

-7.7.70 

2.095 

5.003 

3,33:1'. 

0.38 

3,023 

-7  448 

-2  P.l'C 

2.093 

5.218 

3.2831 

0.39 

3.190 

-7  027 

-3.09") 

2.087 

5,439 

3.2573 

0.40 

3.370 

-7,811 

-3  312 

2,077 

5.069 

3  2300 

0.41 

3.505 

-7.998 

-  8.533 

2.004 

5.907 

2.2030 

0  42 

3.702 

-8.189 

•3.773 

2.040 

6.154 

3  1744 

0,4  3 

3. 908 

-8.385 

-1.017 

2.023 

6,410 

',.1443 

0  44 

4,184 

-8  584 

-4.2’*1 

1,996 

6.070 

3.1 1 12 

0.45 

4,403 

-8  788 

-4.536 

1.903 

6.951 

3  0820 

0  48 

4.044 

-8  995 

-1.611 

1.925 

7.237 

3.0497 

0,47 

4.890 

-9.207 

5.097 

1.881 

7.532 

3.01)7 

0  48 

5.147 

-9  423 

-5.394 

1.831 

7.839 

2.5605 

0  49 

s.-'is 

-9.643 

-5. "03 

1.774 

8.156 

2.94  49 

0.50 

5.095 

-9.807 

.  -0.023 

1.711 

8.484 

2.9062 

0,51 

5  988 

-10.09G 

-0  357 

1,040 

8.825 

2.8071 

0.52 

6.293 

-10.328 

-0.703 

1.5G2 

:  9,177 

2.8200 

0.53 

'  3.011 

-10.565 

-7,003 

1,475 

9.542 

2  7846 

0.54 

0.943 

-10.007 

-7.430 

1.380 

6.919 

2.7414 

0.55 

7,289 

-11.052 

-7.823 

1,276 

10,310 

2.0900 

0.80 

7  051 

'  -11.302 

-8.226 

1,103 

!  10,714 

2.0503 

0  57 

8.027 

-ii  33G 

-8.043 

1.010 

,  11,132 

2.0024 

0.58 

8.420 

-11  314 

-9.075 

0.906 

11.504 

2  552,0 

0.59 

8,829 

-12.076 

-9.525 

0,761 

12  011 

2.5020 

0.60 

9,255 

-12  342 

-9  991 

i  0.605 

12.474 

2.4495 

0.01 

9.699 

i  -12.613 

-10  174 

:  0,436 

,  12  952 

2  3953 

0.02 

10.161 

1  -12  887 

;  10. 375 

|  0,255 

13,446 

2.3335 

0.03 

10.G43 

!  -13,160 

-11,494 

0.061 

:  13,957 

2.2822 

0  04 

11.144 

,  -13.4  18 

-12.033 

-0.148 

14  465 

2.2232 

0.G5 

11.600 

-13.734 

12.590 

;  -0,371 

15,030 

2,10.20 

OG(i 

12,208 

!  -11,024 

-13.168 

-0.010 

15,593 

2.1003 

0.07 

12.773 

'  -14.318 

-13.700 

-0.365 

10.176 

2.0304 

0.08 

13.361 

-14716 

-14.380 

1  -1.136 

10.777 

1 .97 1 7 

0.09 

13.972 

'  14  917 

-15.027 

-1  425 

17.398 

1  90  -9 

0,70 

14.C07 

-15.  71 

•15.691 

-1,733 

18,039 
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z 

i  7lU) 

J2(z)  '  J3(Z) 

I  J4<z) 

J5(Z) 

ii 

PlZ)  | 

0,71 

j.  15.287 

j  -15,523  [-18,379 

i  -2,060 

18,700 

ii 

1,7675  I 

0,72 

ji  15,954 

|  -11,840  |- 17,090 

|  -2,407 

19,384 

1! 

1/967  j 

;  0,73 

|‘  16,667 

|  -10,154  [-17,826 

|  -2,775 

20.089 

|i 

1.6248  | 

I  C,74 

j!  17,408 

j  -16.471  j-18,587 

|  -3,166 

20016 

l! 

13518  , 

j  0,75 

j.  18,177 

|  -18,791  [-19,374 

[  -3,579 

21.567 

ii 

1,4777  | 

|  0,76 

,  18,977 

j  -17,114  ;-20,138 

|  -4,016 

22,342 

Ii 

1,4028  i 

:  0,77 

ji  19.806 

[  -17,439  r21,030 

|  -4.478 

23,14? 

Ii 

1.327i 

;  0,78 

j!  20.668 

i  -17,788  [-21,900 

j  -4,967 

23,965 

II 

1.2509  | 

i  0,79 

',  21,562 

[  -18,095  22,800 

[  -5,482 

24.815 

II 

1,1742  l 

I  0,80 

ji  22,490 

j  -18,427  ,-23.728 

|  -6,026 

25,692 

II 

10972  1 

i  0.8 1 

,j  23,452 

j  -18.759  ; -24,686 

t  -8.599 

26,595 

II 

10203  i 

i  0.82 

24,450 

j  -19,094  [-25,680 

i  -7,204 

27.527 

ii 

0,9435  j 

0,83 

|j  25,486 

[  -19.429  ;-28,704 

|  -7,840 

28.487 

n 

0,857?  | 

i  0.B4 

;j  26,559 

|  -19.765  j -27,782 

|  -8.509 

29,477 

ii 

0,7918  | 

1  0.85 

|i  27,872 

[  -20,102  -28,854 

1  -9214 

30,497 

ii 

0.7168  j 

i  0.86 

,i  28,826 

|  -20,440  j-29,980 

j  -9,954 

31,548 

ij 

0,6434  l 

i  0,87 

i!  30,021 

|  -20.777  [-J  1,143 

i-10,732 

32,631 

il 

0,5717  | 

j  0.88 

31.259 

j  -21,114  [-32,343 

11,548 

33,746 

II 

0,5020  | 

!  0,89 

j!  32,542 

|  -21,451  -33,581 

-12,406 

34,895 

II 

0,1347  [ 

,  0,90 

•l  33,871 

;  -21,786  '-34,858 

,-13,305 

36.078 

ii 

0,3702  | 

,  0,91 

■  55.247 

i  -22.120  i-36,175 

-14,248 

37,297 

il 

03090  | 

;  0,92 

I,  38,672 

j  -22,453  1-37,533 

1-15,237 

38.551 

i,! 

0,2516  | 

0,93 

ii  38.U6 

!  -22,783  [-38,933 

j- 16,273 

39343 

ii 

0.1985  | 

■  0,94 

i!  39,672 

;  -23  111  1-40.376 

1-17  357 

41  177 

f ! 

0  if* 03 

;  0,95 

j,  41,252 

i  -23.436  |-41,863 

j- 18,413 

42  541 

il 

0,1076  | 

j  0.96 

,'j  42,888 

j  -23,758  i-43,305 

|-19,681 

43,949 

if 

0,0709  | 

,  0,97 

|i  44,576 

i  -24,075  1-44.074 

1-20,924 

45,398 

Ii 

0,0411  I 

I  0,93 

ji  46,324 

|  -24,389  -48,600 

j- 22,223 

46,889 

II 

00108 

i  0,99 

j!  48,131 

|  -24.697  ,-48,275 

1-23,581 

48422 

|! 

0  0(14  9  1 

,  1,00 

50,000 

i  -35,000  ;-50,000 

j-25,000 

i  50,000 

II 

o.ooor  [ 

7.  An  Important  Observation 

Equation  (2.1;,  sftsr  arrangsissnt  with  rsspsct  to  %,  givss; 

(7\  *  T2  *  Y}  -  *0  *7  4  (^71  *  ^72  -  ^73  “  77a  +  375>  *6  4 

(12/1  -  9/3  -  93%  ♦  675)  s5  ♦  (12y^  -  3 y2  -  l’/j  -  *74  +  I2yj)  ♦ 

(1271  ~  8y2  -  13/j  -  Jy^  4  12jj)  a3  ♦  (fc/j  -  <?y2  -  9y3  ♦  1 2y$)  a”*  ♦ 

(3yL  -  7y2  -  4y3  ♦  474  4  kyf)  %  4  (-3y2  4  r3  ♦  yh  4  75)  "  0. 

This  aquation  mist  bars  at  laaat  on*  variation  in  sign  in  order  for 
tha  graduation  to  ba  poaaibla.  In  affaet,  tha  absence  of  such  variation 
indiaataa  tha  non-existwcs  of  a  positive  root,  and  tha  r  of  ora  tha  impossi¬ 
bility  of  finding  tha  root  bat ween  aero  and  one,  which  wa  require. 
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